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fairly thickly clad with white hairs increasing towards the tip and 
forming a pencil. 

Mammae four pairs, three pectoral and one inguinal. 

Skull broad; infra-orbital plate narrow, scarcely visible viewed 
from above; bullae moderate, only a little more dilated than in the 
Malaysian spiny rats; teeth large. 

Colour: —White of under parts extending to wrists, ankles and 
sides of muzzle. Upper parts and outer sides of limbs variable: — 
apparently in fresh pelage the general colour is mouse-grey 1 or 
hair-brown 3 slightly darkened along the dorsal line by the longer 
piles and rendered paler on the shoulders and flanks by the light 
buffy tips of the softer hairs, the grey bases of which are consider¬ 
ably exposed on the sides. Eventually the upper parts appear to 
“burn” or “bleach” to drab, tinged with ferruginous in places**. 
Hands and feet approximate in colour to the outer sides of the 
limbs. 

Skull: —Broad; rostrum robust: nasals extending posteriorly 
to about the level of the orbital space; infra-orbital plate narrow, 
retreating as it ascends, not projecting anteriorly; frontals strongly 
beaded, the beading sharply angular at the fronto-parietal suture; 
combined palatal foramina ovoid in outline, short; interpterygoid 
space large, extending well between the posterior molars; bullae 
only moderately dilated. Teeth large and toothrows long. 

Type :—Adult male, skin and skull. Collected at Sungei Buloh. 
near Kuala Lumpur, Selangor, Malay Peninsula, 26th June, 1930. 

Specimens examined: —Two males and a female-* from the type 
locality and a pair from Matang Road near Kuching, Sarawak, 
Borneo. It is noted of the latter that one was trapped in virgin 
forest, the other in secondary growth. 

Remarks: —This species bears externally, on account of its 
colour and pied tail, a superficial resemblance to animals of the 
bowersi-ferreocanus-berdm0rei-mitllulus group with which, how¬ 
ever, it is in no way connected. The broad skull, orange incisors' 
and short feet are very different from the elongate wedge-shaped 
skull, ivory incisors and long feet of the others. The softer fur 
also contrasts with the more hispid pelage of the Indo-Chinese rats, 
only one of which extends into Malaysia ( R. ferreocanus: mountains 
of the Malay Peninsula). 

>■ Bornean specimen, subadult. 

2 - Malayan specimens, adult. 

3- Malayan specimen, adull. 

4- Not available for the moment. It has a darkened patch on the 
abdomen and fhe white portion of the tail shorter than in the others. 
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On Bats from the Limestone Caves of 
North Borneo 

By F. N. Chasen 

The collection on which this report is based was submitted for 
examination by Mr. H. G. Keith, Acting Conservator of Forests 
in British North Borneo. It was made by Senior Forest Ranger 
P. Orolfo at various times in 1930 in the caves of the limestone 
hills at Gomantong on the left bank of the Kinabatangan River 
about twenty miles south of Sandakan on the north-east coast and 
m other caves known as the Madai, Baturong and Tapadong caves 
near Lahat Datu in Darvel Bay on the east coast of the State. 
Notice of a small collection 1 made at Gomantong in 1929 is also 
included- 

Such caves, which also exist in other parts of Borneo and 
elsewhere, are often the breeding places of small swifts of the 
genus CoUocalia of which certain species produce the edible birds’ 
nests of commerce. 

In the Malay Peninsula the extensive Batu Caves near Kuala 
Lumpur in Selangor are in the undisputed possession of bat colo¬ 
nies, but in British North Borneo bats and swifts live side by 
side, in the caves and the conduct of the former has at times caused 
anxiety to the Government. 
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Several charges have been made against the bats but none is 
well substantiated. They have been accused of encroaching on the 
areas occupied by the swifts but there is no direct evidence that 
this is the case. Although it is certain that in most of the larger 
caves the bats occupy their own particular recesses, these being in 
the darkest and most remote part of the cave, odd individuals can 
usually be seen perched near or actually among the birds and their 
nests and it is said that under these circumstances the nests are 
often accidentally dislodged by the bats. It has furthermore been 
suggested that this is the reason why the produce of some of the 
small caves on the lower Kinabatangan River is not regular. Defi¬ 
nite offensive action on the part of the bats has also been alleged: 
the urine is also said to be offensive to the birds and to give' a bad 
colour to the nests. 

Far more detailed observation is necessary before any of these 
charges can be regarded as anything more than hearsay and any 
definite action taken to reduce the number of bats would at the 
moment be ill-advised: it should never be undertaken at any time in 
the absence of very cogent reasons. Mixed associations like those 
seen in the North Bornean caves are not uncommon. My own 
impression of the balance at Gomantong was that birds and bats 
were living in harmony and that large sections of the caves remained 
uninhabited by either. 

Mr. Keith also forwarded the stomach contents of some bats 
from Gomantong. Mr. H. M. Pendlebury kindly examined these 
and reported that those of the large Hipposideros diadema contained 
beetles (including fragments of Longicorna sp.) Blattidae, Iiemip- 
tera and possibly some ants. It is also noteworthy that in the three 
specimens of this species examined some hair was found in the 
intestines. Stomach contents of Rhinolophus creaghi and Hippo¬ 
sideros galerita contained matter in a highly comminuted condition. 
Recognisable fragments included the remains of Lepidoptera, 
Hemiptera, Carabidae, Tenebrionidae, Blattidae, some ants and 
possibly a cicada. 

The daily exodus of bats from a hole in the top of the cave 
at Gomantong is justly famous. In the late afternoon they 
emerge in a long ribbon-like procession. The stream is only a few 
feet wide and according to several independent observers it may 
continue uninterrupted for nearly an hour. 

On the occasion of my visit it was estimated that three thousand 
bats left the cave every minute for half an hour giving a minimum 
population of 90,000. The return to the cave takes place sometime 
before day-break but it is said that the bats travel independently and 
not in formation. 



Various large Accipitres are enemies of the bats. Chief among 
them is the Braliminv Kite (Haiiastur Indus intermedins) a number 
of which are usually found near the caves. The kites also prey on 
the swifts but the major part of their food seems to consist of bats. 
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species: — 

Megachiroptera (Fruit-eating bats). 

1. Rousettus amplexicaudatus amplexicaudatus (E. Geoff-). 

2. Balionycteris maculata maculata ( Thos .). 

3. Eonvcteris spelaea spelaea (Dobs.). 

Micro chir opt era (Insect-eating bats). 


4. Rhinolophus creaghi Thos. 
q. Rhinolophus philippmensis Waterh. 

6. Rhinolophus borneensis borneensis Peters. 

7. Hipposideros diadema vicarius And. 

8. Hipposideros galeritus galeritus Cant. 

9. Hipposideros insolens Lyon. 

io. Myotis (Leuconoe) horsfieldi carimatae Miller. 
n. Myotis (Leuconoe) sp. 

12. Miniopterus blepotis Tcmm. 

13. Miniopterus witkampi Sody. 

14. Emballonura rivalis Thos. 

15. Emballonura monticola monticola Tcmm- 

16. Taphozous melanopogon fretensis Thos. 

17. Chaerephon plicatus (Buck.-Ham.). 

Most of the above species are common and well-known but 
there are several interesting features about the collection. 

The typical form of Eonycteris spelaea is shewn to exist in 
Borneo. 


Rhinolophus philippinensis has not hitherto been recorded fiom 
Borneo. 


Miniopterus blepoiis is 
three species of the genus 
kampi, med-ius and blepotis. 


another addition to the Bornean list: 
are now known from the island, wit- 


The Myotis so. also appears to represent a species unknown 
from Borneo but ‘most unfortunately the only specimen sent is a 
skin without a skull. 
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MEG-ACHIROPTERA 

1. Rousettus amplexicaudatus amplexicaudatus (E. Geoff.). 

I 2 Madai Caves (No. 75). 

Forearm.—80 mm. 

Four skins of immature animals (Nos. 73, 74, 76, — ) also 
appear to belong to amplexicaudatus but in the absence of skulls 
no more can be .said. 

Andersen’s remarks concerning the occurrence of this species 
in the Malay Peninsula are not very clear. In Mon. Chir. I, p. lxix, 
it is included with a query under “Lower Siam” and “Malay 
Peninsula.” On p. Ixxxii, amplexicaudatus is mentioned as being- 
common to the three areas, the Malay Peninsula, Sumatra and 
Borneo but on p. 42 the first named locality is neither mentioned 
nor implied in the given range of the species: furthermore no 
Malayan specimens are listed. Actually R. amplexicaudatus does 
occur in the Malay States: specimens from the Batu Caves in 
Selangor are in the Raffles Museum. 

2. Balionycteris maculata maculata (Tlios.). 

13,12 Baturong Caves (Nos. 132, 133). 

Forearms.— 3 44; 0 42 mm. 

The Malayan form of this bat is B. m. seimundi Kloss'. 

Dr. Dammerman 2 has recorded it from Pulau Durian in the 
Rhio Archipelago and there are unrecorded specimens in the Raffles 
Museum from Pulau Galang in the same archipelago. 

3. Eonycteris spelaea spelaea (Dobs.). 

6 3 Tapadong Caves (Nos. 445—450). 

Forearms.—65, 66, 67, 67, 68 mm. 

Andersens does not recognize E. spelaea as a Bornean form 
and considers that it is replaced in that island by the larger E. major 
And. This latter animal, however, seems to be either a distinct 
species or a high level form; for a bat which seems inseparable from 
typical spelaea as represented by specimens from Tenasserim, 
the Malay States and Singapore certainly does occur in north¬ 
east Borneo (and apparently also in Sarawak) as correctly 
shewn by Matschie 4 . An adult but not aged male in the present 
collection measures:—head and body no; tail 12; forearm 67; 
pollex, total length 23; 3rd digit, metacarpal 46, 1st phalanx 29.5, 
2nd phalanx 39; 4th digit, metacarpal 45, 1st phalanx 24, 2nd pha¬ 
lanx 25; 5th digit, metacarpal 41, 1st phalanx 20, 2nd phalanx 19; 
lower leg c. u. 46 mm. 

Journ. Fed. Mai. States Mus. X, 1921, p. 229; Pahang. 

2 - Treubia, VIII, 1926, p. 304. 

3- Ann. Mag. Nat. Hist. (8) VI, 1910, p. 625 et Cat. Chir. 1912, p. 735. 

4 - Megachir. 1899, p. 90. 



Skull.—Total length 33.5; condylo-basal length 33; rostrum 
orbit to nares 10; zygomatic width 20; upper tooth-row to front 
of canine 11.4 mm. 

MICROCHIROPTERA 

4 . Rhinolophus creaghi Thos. 

8 j, 7 5 Baturong, Madai and Tapadong Caves (Nos. 49, 62, 
63, 167, 168, 214, 215, 330, 331, etc.). 

Forearms.— 3 48, 49, 49, 49, 49, 49, 49, 51; 2 48, 49, 49, 49, 
50, 50, 51 mm. 

This bat is also common in the Gomantong Caves. The wings 
arise from the tibia about a quarter of an inch above the ankle and 
although this is a variable feature it seems likely that the half an 
inch mentioned in the original description is an error. 

5. Rhinolophus philippinensis Waterh. 

6 3, 3 } Madai and Tapadong Caves (Nos. 48, 353—360). 
Forearms.— 3 50, 50, 51, 51, 52, 53; 2 5 L 53 - 54 mm. 

This is an addition to the Bornean fauna. Unfortunately no 
comparative material is available and the specimens have been 
identified entirely on description: it is of course improbable that 
the Bornean race is the same as that inhabiting the Philippine 
Islands. 

The common member of Andersen’s luctus group of Rhino¬ 
lophus in Borneo is R. trifoliatus a species not represented in the 
present collection. 

6. Rhinolophus borneensis bomeensis Peters. 

1 2 Madai caves (No. 45)- 
Forearm.—42 mm. 

7. Hipposideros diadema vicarius And. 

Fourteen 3, 5 s Gomantong, Baturong, Madai and Tapadong 
caves (Nos. 24, 25, 52—56, 58—60, 144, 145 , 243, 322, 324, 340, 341, 
325 , — )• 

Forearms.— 3 79, 82, 82, 83, 83, 84, 85, 86, 86, 86, 86, 87, —, 
—; 3 83, 84, 86, —, — mm. 

8. Hipposideros galeritus galeritus Cantor. 

Seven 3, 13 5 Gomantong, Baturong, Madai and Tapadong 
caves (Nos. 17, 64, 80, 81, 159, 326, 327, 363, 364, 366). 

Forearms.— $ 45, 47, 47, 48, 48, 48, 495 5 47 . 47 ; 49 mm. 

In a series of twenty-six from the Gomantong caves the fore¬ 
arm varies in length from 45—47 mm. with 48 mm. once and 49 mm. 
once. The fur is very variable in colour irrespective of sex. 
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9. Hipposideros insolens Lyon. 

Hipposideros insolens Lyon. Proc. U. S. Nat. Mus. 40, 1911, 
p. 129: Lowatsi, upper Pasir River, south-eastern Borneo. 

Three 3, 5 s Baturong caves (Nos. 117—120, 160, 169, 234, 
235 )- 

Forearms.— $ 48, 48, 49.5; 9 49, 49, 49.5, 50, 50 mm. 

When skins are compared the difference between galeritus and 
insolens is very slight. In the former the base of the fur on the 
upperparts is whitish whereas in the latter the fur is concolorous 
throughout its lengtth. 

Judging by the specimens in the present collection the difference 
in the length of the forearm in the two forms is very small but 
insolens certainly averages larger: measured in the skin the lower 
leg (with claw) of galeritus ranges 24—26.5 mm. and that of insolens 
27.8—28.5 mm. 

Mr. Orolfo’s measurements taken in the flesh confirm Lyon’s 
remark that insolens may be distinguished from galeritus by its 
longer tail: — 

H. galeritus, head and body, 47—49; tail 23—27 mm. 

H. insolens, head and body, 44— 55; tail 33—38 mm. 

This bat has not yet been taken at Gomantong; all the speci¬ 
mens examined from that locality being galeritus as are a few 
from Miri on the coast of Sarawak. 

10. Myotis (Leucanoe) horsfieldi carimatae Miller. 

One $, 4 $ Tapadong caves (Nos. 348—351, 352). 

Forearms.— $ 38.5; 2 38, 38, 39, 39 mm. 

Four of these specimens have the skull rather more inflated than 
in two horsfieldi from the Malay Peninsula thereby, ^on description 
at least, agreeing with carimatae Miller, 1 to which rhomas provi¬ 
sionally referred the Bornean race of horsfieldi. Another skull is 
noticeably less swollen: it may represent Leuconoe lepidus 
Thomas. 2 

11. Myotis (Leucanoe) sp. 

One $ Madai caves (No. 46). 

Forearm.—47 mm. 

This skin which is unfortunately without a skull and therefore 
useless for critical examination appears to represent a large form 
of Leucanoe. 

The upperparts are fairly uniform in colour, the base of the 
fur dark and the tips silvery grey: underparts white. 

i- Proc. U. S. Nat. Mus. XXXI, 7906, p. 62 : Karimata Island. 

=■ Ann. Mag. Nat. Hist. (8) XV, 1915, p. 171 : Baram, Sarawak. 



ON BATS FROM THE LIMESTONE CAVES OF NORTH BORNEO 

The only large-footed Myotis hitherto definitely known front 
Borneo are horsfieldi and lepidus, both much smaller animals. 

12. Miniopterus blepotis (Temm.). 

Three $, 2 9 Baturong, Madai and Tapadong caves (Nos. 47, 
57, 82, 83, 334). 

Forearms.— s 47, 49, 50: 2 48, 50 mm. 

No species of Miniopterus was known from Borneo until Mr. 
Sody described witkampi (vide infra) in 1930 and at the same time 
recorded M. medius Thos., from the island: blepotis is another 
addition to the known Bornean fauna. 

13. Miniopterus witkampi Sody. 

Miniopterus witkampi Sody, Nat. Tijds. Ned. Ind., 1930, 
p. 272: Lobang Ipoe, Koetei, East Borneo. 

Four 3,4 } Madai and Tapadong caves (Nos- 38, 51, 344 -347, 
404, 405). 

Forearms.— $ 37, 38, 38, 38.5; 2 37 . 3 $, 38, 39 mm. 

14. Emballonura rivalis Thos. 

Emballonura monticola rivalis Thomas, Ann. Mag. Nat. Hist. 
(8) XV, 1915, p. 140: Sarawak. 

Four $, 1 2 Baturong and Tapadong caves (Nos. 134, 135, 
361, 362, 464). 

Forearms.— $ 47, 47.5, 48, 48; 2 48.5 mm. 

The measurements of three adults are : —head and body 45—55; 
tail 12—13; third finger, metacarpal 41—43, first phalanx 13; lower 
leg and hind-foot (c. u.) 25—26.5 mm. 

Skulls.—Occiput to anterior base of canine 14.8— 15 - 3 ! condyle 
1o front of canine 13.5—14; zygomatic breadth 9.4 9.5; mastoid 
breadth 8; front of canine to back of m3 6 mm. 

15. Emballonura monticola monticola Temm. 

One 2 Tapadong caves (No. 465). 

Forearm.— 2 45-5 mm. 

E. monticola and E. rivalis occur side by side in Borneo and 
are distinct species and not sub-species as is suggested by Thomas’ 
nomenclature: both occur in Sarawak and in British North Borneo. 

The measurements of three adults from British North Borneo 
are:—head and body 37—41; tail 11—15; third finger, metacarpal 
40—41, first phalanx 12.5—13; lower leg and hind-foot (c. u.) 23.7— 
2 4 mm. 
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Skulls.—Occiput to anterior base of canine 13.8 — 14; condyle 
to front of canine 12.3 —12.9; zygomatic breadth 8.3 —8.9; mastoid 
breadth 7.4—7.5; front of canine to back of m3 5—5.1 mm. 

Forearms.-—43—45.5 mm. 

16. Taphozous melanopogon fretensis Thos. 

Taphozous melanopogon fretensis Thomas, Journ. F. M. S. 1 
Mus. VII, 1916, p. 5 : Pulau Terutau, Straits of Malacca. 

Two j, 3 5 Baturong and Tapadong caves (Nos. 561—565). 

Forearms.— $ 62, 62; $ 60, 64, 64 mm. ■' 

The material of typical melanopogon available for comparison j 
is not good but these rather pale specimens can be matched, or i 
nearly so, by topotypes of fretensis which is a very variable form. 
One of the females listed above has the underparts white washed 
with grey on the throat and chest. 

17. Chaerephon plicatus (Buch. Ham.). 

One $ Madai caves (No. 281). 

Forearm.—45 mm. 

Like a few specimens from Samarang in Java (forearms 42— 

45 mm.) this single example from Borneo seems rather small but ; 
a good series of both sexes from West Java have the forearms 
measuring 46—49.5 mm. which is about the same range shewn by j 
some from Tenasserim and the South Shan States. The type 
locality is India. 

[Mr. Keith later forwarded some bats from the small caves on 
the islet of Berhala in Sandakan Bay. These included Megadcrma 1 
spasma trifolium (Geoffr.), Taphozous melanopogon fretensis Thos., 
and Hipposideros g. galeritus Cantor.] 


